CLAIMS 

What I claim is: 

1. An isolated mammalian nucleic acid molecule encoding/ a 
receptor protein tyrosine kinase expressed in primitive 
hematopoietic cells and not expressed in mature 
hematopoietic cells. 

S 

I . A nucleic acid molecule according to claim 1 ,wherein the 
nucleic acid molecule is DNA. 

A nucleic acid molecule according to claym 2 wherein the 
nucleic acid molecule is cDNA. 

A nucleic acid molecule according to/clefim 1 wherein the 
nucleic acid molecule is RNA. 



A nucleic acid molecule accoi 
nucleic acid molecule. 



ding to claim 1 that is a mouse 



A nucleic acid molecule ao 
comprising the sequence sh; 
1 . 



rirding t& cla^m 5 that is flk-2 
5wn in Figure la and SEQ. ID. NO, 



/ 

A nucleic acid molecule according to claim 1 that: is a human 
nucleic acid molecule^ 

/ 

A nucleic acid molecule according to claim 7 that is DNA. 

A nucleic acid/molecule according to cla£m 7 that is flk-2 
comprising th,e sequence shown in Figure lb and SEQ. ID. NO, 
3 . 



0. An isolated acid nucleic molecule that is flk-2 comprising 
the sequence shown in Figure la and SEQ. ID. NO. 1. 



1. A nucleic acid molecule according to claim 10 wherein the 
nucleic acid molecule is DNA. 

2. An isolated nucleic acid molecule that is flk-2 comprising 
the sequence shown in Figure lb and SEQ. ID. NO/ 3 

. A nucleic acid molecule according to claim l/ wherein the 
nucleic acid molecule is DNA. 

An isolated nucleic molecule that is flk/l having the 
sequence shown in Figure 2 and SEQ. ID ./NO. 5 

A nucleic acid molecule according to/claim 14 wherein the 
nucleic acid molecule is DNA. 



A nucleic acid molecule accorq 
nucleic acid molecule is cDNI 



A nucleic acid molecule 
corresponding sequence of 



.mg\ to claim 14 wherein the 



?ding tb claim 14 that has the 



A vector comprising a marr&na/Lian nucleic acid molecule 
encoding a receptor proteiij tyrosine kinase expressed in 
primitive hematopoiet j/fc cells and not expressed in mature 
hematopoietic cells. 

A vector comprising flk-1 having the nucleic acid sequence 
of Figure 2 and JsEQ. ID. NO. 5 



A vector compirising flk-2 having the nucleic acid sequence 
of Figure la/and SEQ. ID. NO. 1 or Figure lb and SEQ. ID. 
NO . 3 . 

A vector/according to cla^irn 13 wherein the vector is capable 
of being cloned in a host. 
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A vector according to claim 19 wherein the vector is capably 
of being cloned in a host. 

A vector according to claim 20 wherein the vector is capable 
of being cloned in a host. 

V 

A vector according to claim 21 wherein the host ijs a 
prokaryotic host. 

A vector according to claim 22 wherein the hjrfst is a 
prokaryotic host. 



A vector according to claim 23 
prokaryotic host. 

A vector according to claim^l^ tha 
the nucleic acid molecule in 



he host is a 



is capable of expressing 




A vector according to claim 
flk-1 in a host. 

A vector according to c^a' 
f lk-2 in a host . 



is capable of expressing 



is capable of expressing 



A vector according/to claim 27 wherein the host is a 
prokaryotic host 

A vector according to claim 28 wherein the host is a 
prokaryotic/nost 

A vector/ according to claim 29 wherein the host is a 
prokaryotic host. 

A yector according to claim 27 wherein the host is a 
icaryotic host. 
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A vector according to claim 28 wherein the host is /a 
eucaryotic host. 

A vector according to claim 29 wherein the hostf is a 
eucaryotic host. 



An isolated protein tyrosine kinase expressed in primitive 
hematopoietic cells and not expressed in/mature 
hematopoietic cells. / 

The protein tyrosine kinase according to claiin 3 6 that is 
flk-2 having the sequence shown in /Figure la and SEQ. ID. 
NO. 1 or Figure lb and SEQ. ID. NO). 3. 

The protein tyrosine kinas,e\acaording to claim 3 6 that is 
human flk-2. / y 

The protein tyrosine kin/se^aocording to claim 38 that is 
flk-2 having the sequ^n^ersTIown InTigure lb and SEQ. ID. 
NO. 3. " / \ 

An isolated protein tyrosine kinase that is flk-1 having the 
sequence shown in Figure 2 and SEQ. ID. NO. 5. 

A ligand that byids to a receptor protein tyrosine kinase 
expressed in primitive mammalian hematopoietic cells and not 
expressed in Bature hematopoietic cells, wherein the ligand 
stimulates bne proliferation and/or differentiation o£ the 
primitive tiematopoietic cells. 

A liganjd that binds to the receptor protein tyrosine kinase 
having/ the amino acid sequence of flk-1 shown in Figure 2 
and J5EQ. ID. NO. 5, wherein the ligand stimulates the 
proliferation and/or differentiation of cells that express 
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A ligand that binds to the receptor protein tyrosine kinase 
having the amino acid sequence of flk-2 shown in FigurZla 
and SEQ. id. NO. 1 or Figure lb and SEQ. id. NO. 3, wherein 
the ligand stimulates the proliferation and/or 
differentiation of cells that express flk-2. 

A nucleic acid molecule encoding a ligand that /inds to a 
receptor protein tyrosine kinase expressed in/primitive 
mammalian hematopoietic cells anc not expressed in mature 
hematopoietic cells, wherein the ligand stimulates the 
proliferation and/or differentiation of the primitive 
hematopoietic cells. 



A nucleic acid molecule encoding a ligand that binds to the 
receptor protein tyrosine kinase having the amino acid 
sequence of flk-1 shown in Fyfgure / and SEQ. ID. NO. 5, 
wherein the ligand stimulates ^/proliferation and/or' 
differentiation of cells that e*oress flk-1. 



A nucleic acid molecule en 
receptor protein tyr'osin 
sequence of flk-2 shown 
Figure lb and SEQ. ID. 
the proliferation and^ 
express flk-2. 



im g\a l igand that binds to the 
nnase paving the amino acid 

t a and SEQ. id. NO. 1 or 
In the ligand stimulates 
:iation of cells that 



Figure 
3 , where\i 



different: 



A nucleic acid molecule according to claim 44 wherein the 
nucleic acid molecule is dna. 



A nucleic aci4 molecule according to claim 44 wherein the 
nucleic acid molecule is cDNA. 

\/ 

A nuclei/ acid molecule according to claim 44 wherein the 
nucleic/ acid molecule is RNA. 
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A nucleic acid molecule according to claim 45 wherein /he 
nucleic acid molecule is DNA. 

A nucleic acid molecule according to claim 45 wherein the 
nucleic acid molecule is cDNA. 

/ 

A nucleic acid molecule according to claim 45 /wherein the 
nucleic acid molecule is RNA. 

A nucleic acid molecule according to clai/n 46 wherein the 
nucleic acid molecule is DNA. 



rlalin 



A nucleic acid molecule according to /Claim 46 wherein the 
nucleic acid molecule is cDN; 



A nucleic acid molecule accc 
nucleic acid molecule is RNi 



tim 



to claim 46 wherein the 



A method of stimulating th 
differentiation of primiti 
cells comprising conta 
that binds to a receptor pifotein 
in primitive mammalian/hemtitopoie 
in mature hematopoietic ceils 



feration and/or 

ian hematopoietic stem 
the \stem cells with a ligand 
tyrosine kinase expressed 
ic cells and not expressed 



A method of stimulating thje proliferation and/or 
differentiation pt primitive mammalian hematopoietic stem 
cells comprising contacting the stem cells with a ligand 
that binds to/the receptor protein tyrosine kinase having 
the nucleic /acid sequence of flk-1 shown in Figure 2 and 
SEQ. ID. N0. 5. 



A methoa of stimulating the proliferation and/or 
differentiation of primitive mammalian hematopoietic stem 
cells comprising contacting the stem cells with a ligand 



that binds to the receptor protein tyrosine kinase having 
the nucleic acid sequence of flk-2 shown in Figure ya and 
SEQ. ID. NO. 1 or Figure lb and SEQ. ID. NO. 3 

A method according to claim 56 wherein the stimulation 
occurs in vitro. 

A method according to claim 57 wherein the s/imulation 
occurs in vitro. 

/ 

A method according to claim 58 wherein the stimulation 
occurs in vitro. 

A method according to claim S^wherej/h the stimulation 
occurs in vivo . 

/ 

A method according to claim 5/7 wherein the stimulation 
occurs in vivo 

A method according to claim wheriein the stimulation 
occurs in vivo . < — 

Murine cell line 2018 hav/n^ ATCC accession number ATCC 
CRL 10907. 

A recombinant nucleic/acid molecule that is murine flk-2 
having the sequence ihown in Figure la and SEQ. ID. NO. 1. 

A recombinant nuc/eic acid molecule comprising the sequence 
shown in Figure la and SEQ. ID. NO. 1 from nucleotide 1 to 
nucleotide 1662/. 



A recombinant nucleic acid molecule comprising the sequence 
shown in Figure la and SEQ. ID. NO. 1 from nucleotide 31 to 
nucleotide 7 3006. 
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69. A recombinant nucleic acid molecule comprising the sequence 
shown in Figure la and SEQ . ID. NO. 1 from nucleotide/112 to 
nucleotide 3006. 

70. An isolated mRNA that encodes the murine flk-2 protein, said 
protein having the amino acid sequence shown in/Figure la 
and SEQ. ID. NO. 1. 

71. A recombinant nucleic acid molecule that is/human flk-2 
having the sequence shown in Figure lb ancz SEQ . ID. NO. 3 



72. A recombinant nucleic acid molecule comprising the sequence 
shown in Figure lb and SEQ. ID. NO. 3/from nucleotide 1 to 
nucleotide 1689. 



73. A recombinant nucleic acid mfclec 
shown in Figure lb and SEQ. /ID. 
nucleotide 3036. 



.e comprising the sequence 
iO. 3 from nucleotide 58 to 



74. A recombinant nucleic acid/nfoles 

shown in Figure lb and^ SEQ/riD . NO, 
nucleotide 3 0 3 < 



comprisrnq^ the sequence 
i3 from nucleotide 139 to 



75. An isolated mRNA that /encodes the hi 

protein having the a^iino |acid sequenc! 
and SEQ. ID. NO. 3 



76. 



77 



in flk-2 protein, said 
shown in Figure lb 



A recombinant nucleic acid molecule that is murine flk-1 
having the seqaence shown in Figure 2 and SEQ. ID. NO. 5. 

A recombinant nucleic acid molecule comprising the sequence 
shown in figure 2 and SEQ. ID. NO. 5 from nucleotide 1 to 
nucleotide 2493 . 



78. A recjzkbinant nucleic acid molecule comprising the sequence 
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shown in Figure 2 and SEQ. ID. NO./5 from nucleotide 208 to 
nucleotide 4308. 

A recombinant nucleic adYd molecule comprising the sequence 
shown in Figure 2 and SfQ^ID. NO. 5 from nucleotide 2 65 to 
nucleotide 4308. 



An isolated mRNA tj*at encodes the murine flk-1 protein, said 
protein having £he amino acid sequence shown in Figure 2 and 
SEQ. ID. NO. 
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